INTRODUCTION
============

Packaging is tobacco companies' primary means of marketing due to the strengthening of anti-smoking policy worldwide.[@b1-jcp-21-021] Graphic warning labels (GWLs) have been developed as a cost-effective policy for simultaneously inhibiting such marketing and conveying information on the health risks incurred by smoking. The introduction of GWLs is effective for attracting smokers' attention and publicizing the harmfulness of tobacco.[@b2-jcp-21-021],[@b3-jcp-21-021] Article 11 of the Framework Convention on Tobacco Control (FCTC) recommends the introduction of the GWL for at least 50% of the packet cover and enforces countries directly involved to comply within three years of adopting the Convention. In addition, the third general assembly of the FCTC in 2008 recommended the introduction of plain packaging to prevent the advertising effect through tobacco packs.[@b4-jcp-21-021] Packing can have an effect of deluding consumers and promoting the sales of tobacco. The present study systematically reviews the current state and effect of the global introduction of GWLs and examines the future tasks related to GWLs.

GRAPHIC WARNING LABELS AND RELATED DEBATES
==========================================

The GWLs were first introduced to Canadian consumers in 2001. Subsequently, the FCTC took effect in 2005 as an international effort to reduce deaths and illnesses due to tobacco, and rapidly increased the number of countries adopting GWL. In particular, Canada established the Tobacco Products Information Regulations in 2000 based on the Tobacco Act.[@b5-jcp-21-021] As a result, tobacco packaging with GWLs, anti-smoking warning messages, and explanations on the emission and composition of toxic substances became mandatory.[@b5-jcp-21-021] In the early introduction of GWLs, the area on the package was extended to at least 30% of cigar, pipe tobacco, hookah, and smokeless tobacco packaging and to at least 50% for ordinary tobacco packs.[@b5-jcp-21-021]

GWLs swiftly spread worldwide. For example, the Thai government in 2004 passed a law making it mandatory to attach GWLs on both the front and back sides, extending to 50% of the entire cigarette packs.[@b6-jcp-21-021] The sizes of the GWLs have expanded to no less than 85% of a cigarette pack. The mandatory attachment of GWLs worldwide exceeds 82.5% in Australia and 80% in Uruguay. Obviously, the tobacco industry has strongly opposed restrictions through GWLs. The industry has argued that the harmfulness of tobacco is widely known already, and that the attachment of GWLs to the packaging violates trademark rights and copyrights and can incite the production of counterfeit tobacco.[@b6-jcp-21-021] Such debates have led to scientific discussions on whether the future introduction of GWLs will reduce smoking rates.

It is reported that tobacco packaging has a greater marketing effect than do other consumer goods because the packaging is not discarded immediately after it has been opened.[@b1-jcp-21-021],[@b5-jcp-21-021] The packing is exposed to those around the tobacco users a countless number of times until all of the contents have been used up. In other words, adoption of GWLs is intended more to stop tobacco companies' from marketing than to provide health education to consumers by publicizing the risks and harmfulness of smoking. In fact, tobacco companies have developed tobacco packs with 'cool' or 'feminine' images to attract the attention of the young and women and to strengthen their brand images through stealth marketing.[@b5-jcp-21-021] Consequently, some tobacco companies have lawsuits against the US Food and Drug Administration.[@b7-jcp-21-021] This has led to debates on the introduction of GWL effects.

In spite of the many debates, the effects of GWLs on smokers' attitudes toward smoking seem clear. The fear and anger generated when smokers are exposed to GWLs have a positive effect on smoking cessation and a negative effect on smoking.[@b8-jcp-21-021] According to a recent study published in Tobacco Control, the strength of emotional responses generated after exposure to GWLs determined the effect of GWLs.[@b9-jcp-21-021] When functional magnetic resonance imaging of neural responses generated after exposing smokers to GWLs were analyzed, the images aroused strong emotional reactions, which increase cognitive efforts that accompany information processing.[@b10-jcp-21-021] This increases the memory of the images and reduces the desire to smoke.[@b9-jcp-21-021],[@b10-jcp-21-021] In other words, smokers exposed to GWLs exhibited more fear and a stronger intention to quit smoking than did smokers exposed to simple warning messages.

According to data announced by the Canadian Cancer Society in 2014, GWLs have been introduced to seventy-six countries worldwide as of 2015. After all members of the European Union adopt GWLs in 2016, GWLs will be implemented in at least ninety-four countries.[@b5-jcp-21-021] GWLs were adopted by only five countries in the early 2000s, twenty-nine countries from 2006 to 2010, and forty-two countries from 2011 to 2015.[@b5-jcp-21-021] GWLs are scheduled to be adopted by eighteen countries in 2016. Thus, insertion of the GWLs on tobacco packaging can be seen as a global trend.

SCIENTIFIC EVIDENCE OF GRAPHIC WARNING LABELS
=============================================

The introduction of GWLs may induce smokers to quit smoking, and thus lowers tobacco consumption. In the case of Canada, smoking cessation motivation is reported to have increased among half of the smokers since the adoption of GWLs.[@b5-jcp-21-021],[@b11-jcp-21-021] In Australia, GWLs have aroused smoking cessation motivation among 60% of the smokers.[@b12-jcp-21-021] Subsequently, one-third of the smokers have attempted to quit smoking. Likewise, in Thailand, the intention to quit smoking has increased among half of the smokers since the introduction of GWLs.[@b13-jcp-21-021] An increase in smokers' smoking cessation efforts and actual smoking cessation rates after the adoption of the GWL has affected tobacco consumption. In the case of Singapore, 28% of smokers reported smoking fewer cigarette because of GLWs in 2004.[@b14-jcp-21-021] In addition, the adoption of GWLs has inhibited the number of new smokers and induced current smokers to quit smoking.[@b15-jcp-21-021] Importantly, a major cause in the reduction of tobacco consumption lies in the inhibition by new smokers, including adolescents. According to reports on the population conducted in Australia and Canada, the smoking prevention effects of GWLs amount to a maximum of 60%.[@b16-jcp-21-021],[@b17-jcp-21-021] The introduction of GWLs more effectively inhibits an increase in the number of smokers than do warning messages. This has been confirmed for adolescents in European countries such as Greece.[@b18-jcp-21-021]

Second, the introduction of GWLs may decrease the overall smoking rates. In the case of price policy, smoking rates drop according to an increase in tobacco prices.[@b19-jcp-21-021] However, tobacco consumption often returns to the normal consumption rate with the passage of time. Yet, the adoption of GWLs exhibits a continuous smoking decrease effect in comparison with price policy.[@b20-jcp-21-021] In the case of Canada, the introduction of GWLs is estimated to have led to a drop in the number of smokers by approximately 12% to 19%.[@b19-jcp-21-021],[@b20-jcp-21-021] Of course, predicting a uniform decrease in smoking rates is difficult because the strength of graphic labels and the presence of other warning messages differ by country. Nevertheless, according to research by Huang et al.,[@b19-jcp-21-021] smoking rates will decrease by a maximum of 5% if Canada's GWLs are applied to the United States. What is important is that the adoption of GWLs generally leads to a continuous drop in smoking rates. In the case of Turkey, men's smoking rate was approximately 44% in 2008 and dropped to 39.0% in 2010 and 37.3% in 2012 due to the introduction of GWLs.[@b21-jcp-21-021]

Third, the introduction of GWLs leads to additional effects such as the conveyance of health information from the perspective of health communication. In Australia and Thailand, the ability to convey information has been strengthened when warning messages were combined with GWLs.[@b12-jcp-21-021] In the case of China and Mexico, senior citizens, women, and low socioeconomic status groups have been shown to recognize information more effectively on diseases that are caused by smoking through GWLs.[@b2-jcp-21-021],[@b22-jcp-21-021] In addition, according to the results of comparative studies among countries, tobacco consumers more accurately recognized diseases due to cigarette smoke substances (3.4 times as much for carbon monoxide and 3.8 times as much for potassium cyanide) and smoking (2.7 times as much for impotence and 1.6 times as much for both strokes and cancer occurrence) with GWLs.[@b23-jcp-21-021] The correct awareness of health information has a potential effect of inducing smokers to voluntarily enhance the use of smoking cessation services. In the case of the Netherlands, the number of calls to smoking cessation hotlines has increased by 3.5 times since the introduction of GWLs.[@b24-jcp-21-021] Brazil and New Zealand have shown similar effects.[@b24-jcp-21-021]--[@b26-jcp-21-021]

Fourth, the adoption of GWLs may create social benefits in diverse ways. However, when smoking rates drop because of GWLs, governments experience a drop in tax. The introduction of GWL policies decreases related diseases, and thus ultimately benefits society. In the case of Canada, the adoption of GWLs has extended the life span, which has yielded a net benefit of approximately four billion dollars.[@b27-jcp-21-021] In the case of the United Kingdom, the introduction of GWLs has resulted in a decrease in the number of smokers by 0.5% and a net benefit of 206.29 million pounds because of an increase in the economic value of the living population and the curtailment of medical expenses.[@b28-jcp-21-021] In Australia, a net benefit of 2.9 billion dollars has been generated because of a decrease in smoking rates, extension of the life span, improvement in health, the curtailment of medical expenses, and an increase in the consumption of non-tobacco products.[@b29-jcp-21-021]

SEVERAL TASKS FOR THE FUTURE
============================

GWLs are cited as the most cost-effective policy from a diverse set of anti-smoking policies.[@b30-jcp-21-021] GWLs are an evidence-based policy whose effect has been proven by countries that have already adopted them. Consequently, when GWLs are implemented with price policy that raises tobacco prices, they are expected to effectively decrease smoking rates and the number of new smokers, and prevent adolescent smoking.[@b18-jcp-21-021] However, several tasks remain.

First is the task of effective application by the FCTC. The FCTC stipulates within the scope allowed by the countries respective constitutions, 'comprehensive ban actions,' for the advertisement, and sales promotion and support for tobacco.[@b4-jcp-21-021] For example, India implements comprehensive ban actions on advertisements, sales promotions, and support regarding tobacco in accordance with the FCTC.[@b4-jcp-21-021] Tobacco advertisements are prohibited on the broadcast media such as television and radio, and publications such as magazines and newspapers. On the other hand, signatories of the FCTC have an obligation to implement this clause by modifying their respective laws and institutions related to the packaging and labeling of tobacco products within three years of convention ratification.[@b4-jcp-21-021] Consequently, the states parties have included health warning messages and graphic labels on at least 30% of the packaging and have strongly restricted tobacco packaging, which has been used as a means for marketing tobacco. For example, Australia in October 2011 passed a law that prohibits the inclusion of advertising statements, images, and company logos on cigarette packs.[@b4-jcp-21-021] This law applies so-called 'plain packaging,' and thus requires to uniformize the color of all cigarette packs as drab dark brown and to include chilling images demonstrating the harm of smoking instead of advertising images and company logos.[@b4-jcp-21-021] It is fair to say that the warnings are important for providing useful information to consumers.

Second, developing various and effective GWLs in a sociocultural context and smoking characteristics for each country is necessary. GWLs mainly affect smokers through fear, which can yield disparate effects according to the conveyed contents, themes, and messages. Consequently, the effectiveness and effect of GWLs on smokers for each country must be analyzed meticulously.

Third, longitudinal studies comparing long-term changes in smoking rates before and after the introduction of GWLs need to be conducted. In addition, scientifically reviewing both price policies and various non-price policies that yield the greatest smoking cessation effect is necessary. Such a task will continuously prove the long-term effect of a policy, and thus secure the validity of and justification for the introduction of the policy and expand related future policies. Economic evaluation and cost-benefit analysis must also be conducted. To meticulously grasp the policy effect, it is necessary to consider whether the goals have been achieved by adopting GWLs and who are to be the objects of persuasion. Smokers vs. non-smokers, heavy smokers vs. occasional smokers, and adolescents vs. adults are possible. The effect of GWLs may be most dramatic for occasional smokers or adolescents in their early to mid-teenaged years that have not yet started to smoke rather than heavy smokers who have formed the habit.

CONCLUSION
==========

This paper attempted to summarize what is happening globally in terms of GWLs, how effective the implementation of GWLs is on decreasing tobacco rates, and what the next steps are for GWLs around the world. The success of an anti-smoking policy can manifests itself as an effect of individual policies, the rise of tobacco prices, and the introduction of GWLs. Success need to be evaluated as an integrated effect of diverse policies that includes the rise of tobacco prices and the extension of non-smoking areas.
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